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57-9-11/40 
Peculiarities of the Temperature Dependence of Specific Resistance in 
Liquid Eutectic Systems. 


by the investigations confirm the opinion expressed by 
V.I. Danilov and I.V. Radchenko on the conservation of 

the quasieutectic structure in the melt with an euteotic 
concentration, and they show that the quasieutectic 
structure in the melt can be conserved within a temperature 
range of some hundreds of degrees. 

There are 11 figures and 15 Slavic references. 
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Ablova, M.S., Regel', AR. 


The Thermoelectromotoric ‘Force of Germanium Near Melting 
Temperature (Termoelektrodvizhushchaya sile germaniya vblizi 


temperatury plavientya ) 
ghurnal Tekhn. Fiz., 1957, Vol. 27> Nr 9, pp. 2170 - 2172 (USSR) 


The possible causes of the great difference found in An -data 
are explained. The applicability of extrapolation up to nelt- 
ing temperature and the denendence of the electric character- 
istics of Germanium (e.g. mobility of current carriers) upon 
temperature are checked. On the strength of the investigation 
carried out it may be said 1.) that plastic deformation may be- 
come effective at high temperature on the electrical proper- 
ties of germanium. Here the effect corresponds to an increase 
of hole concentration and to a balancing of the mobility values 
for the electrons and holes. The final explanation of the part 
played by these possibilities necessitates special experiments. 
2.) The maximum values of the thermo EMF at high temperatures 
are considerably lower than follows from the extrapolation of 
empirical and theoretical data concerning the dependence of 
electron- and hole-mobility upon temperature. This circumstance 
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51-9-34/40 
The Thermoelectromotoric Force Near Melting Temperature 


permits the conclusion that, ina "perfect" germanium mono- 
orystal, the mobility of electrons and holes is balanced at 
C. 


high temperatures. ho - differential thermo-EMF ina v/ 
There are 5 Slavic references. 
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TITLE. Note on Some Peculiarities of the temperature Dependence of 
Electric Conductivity of Continuous Atomic Solution Systems 
AgeAu, In-Pb, Bi-Sb in Solid and Liquid State (0 nekotorykh 
osobennostyakh temperaturnoy zavisimosti elektroprovodnosti 
sistem nepreryvnykh atomnykh rastvorov Ag-wAu, In-Pb, Bi-Sb v 
tverdom i zhidkom sostoyaniyakh). 


PERIODICAL: Zhurnal Tekhn. Fiz-, 1957, Vole 27, Nr lo, pp. 22hom22)5 (USSR). 


ABSTRACT ¢ It is shown, that the jump of electric conductivity, which occurs 
on the smelting of Agwhu, In.Pb, Bi-Sb varies in a characteristic 


manner from one system to another. The ratio & i af G6 Liquid 


equals about 2 in the case of the Ag—Au system, and is little 
dependent on the composition, which is quite natural in the case 

of a system very near to an ideal atomic solution. This ratio redu= 
ces its value very much in the case of the In-Pb system at the transi 
tion from the pure components to the solid solution. Considering the 
Bi-Sb system the ratio of the jump in electric conductivity shows an 
inversed sign, implying, that the smelting is connected with the 
increase of electric conductivity. In this case this increase of 
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Note on Some Peculiarities of the Temperature Dependence of Electric Conductivity 
of Continuous Atomic Solution Systems Ag-Au, In-Fb, Bi-~Sb in Solid and Liquid 
State. 


electric conductivity is greater in solid solutions than in the pure 
components. The dependence of the electric conductivity of Ag~wiu, 
In-Po, Bi-Sb systems on the composition at high temperatures approa= 
ches the properties of mechanical mixtures of the components (of 
solid eutectic types of systems). This result can be explaz:.ed quite 
naturally by the fact, that the dispersion of the electrony waves 

at the heat vibrations of the atoms preponderate in comparison to 
the effect, which is connected with the difference of the dispersion 
properties of the component atoms. 

There are 6 figures and 11 Slavic references. 
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"On The Role of the Short and Long-Range Order in the Electrical 
Properties of Substnances" 


pacer submitted Intl. Conf. of Semiconductbrs, Rochester, N. g., 10-22 
August 1958. 


Inst. for Semiconductors, Leningrad. 


Abst: B-3,107,043, 2 duly 1955 
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AUTHORS: Kaydanov, V. I. ; Regel', A. 
cea 
LITTLE: On the Influence cf the Thickness of Bismuth Films on Their 
Electric Boperties (O vliyanil tolshchiny plenok vismuta na 
ikh elektricheskiye syoystva) 


PERIODICALS 20, Nr 2, pp.402-411 


‘he electric properties of thin Bi-filmse were investigated 

here. they were produced in a vacuum by means of spray ccat- 

inz (vaporized metal coating) in a thermal way. The thickness 

of the samples varied from 2,4 to 42 p. The authors investigat- 

ed: the specific resistance of the films, the Hall effect, 

the modification cf the resistance in a transverse magnetic 

field at tenveratures of from -190 tc #150°C. The following 
determim d: At a drop in temperature from +150 to -190 C 
specific resistance first decreases and after attaining 

he winimum it again increases. Phe increase in resistance 

is the higher end the minimum is the more displaced to the right 


1 


Card 1/2 into the range of high temperatures the thinner the film is. 


o 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


"APPROVED FOR ee uestey, AUGUST) 01, 2000 CIA-RDP86-00513R001444' 


BASE att RRA Rice, Mp ROMS cp AR tS Pla Steg Oat STMT A Cen F ONE NORE Fine ted eed 


Smixrnevs 


ASSCCTIALION: 


SUBHIVUEDs 
AVATIABIS: Ti yreny 
Cert 2/2 


i 
it, 
4 
a. 
} 


1. : i Ime ILGUAAES : L£ a iced properties 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


0 CIA-RDP86-00513R001444' 


WHEY GeO: RAMEE, ATG Eee Rr ee. oe See ee 
SOT: APRS ALE Se TEN Oi 2 SPOS 


57 -28-3-~1.5/33 

AUTHOR: Regel', A. R. 
: __ 

TITLE: On the Dependence of the Resistance ef Zn, Cd, and Sb Above 
the Boiling Point (0 zavisinosti soprotivleniya @n; Cd, i 
Sb vyshe temperatury kipeniya) 


PERIODICAL? Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 3, ppe52i-524 
(USSR) 


ABSTRACT: Fron References 1, 2; 3, 4, 5; 10 and 14 follows that be- 
ginning from a sufficiently high temperature the resistance 
of the metals of group II must rapidly increase. For then 
the effects of the resistance-increase due to the thermal 
motion and the loosening up of the structure become deci- 
give. In Cd and Zn this had never been observed. In order 
to check this in Zn and Cd and to determine the temperature 
range with a small temperature ceeffisient in the ease of 
Cd and Zn in an experimental way, measurements of their elec- 
tric conductivity were verformed at 1300°C, i.e. above the 
boiling point. The measurements were made according to the 
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57 ~-28--3--4.5/33 
On the Dependence of the Resistance of Zn, Cd. and Sb Above the Bailing 
Point 


method of the rotating magnetic field (Reference 15}. The 
Cd- and Zn-samples were pisced tu evaluated and soldered 
quartz ampules. the tynes Cd-O and Zn-O according to the 
OCi-specification were used as initial substances. In the 
computation of the results of measurements it was asgimed 
that the volume of the liquid Cd end Zn increases linearly 
witn temperature (according to the experimental data of 
Reference 13). It is shown that from abous 800°C in Cd and 
from about 1000°C in Zn an intensive increase in the ten- 
perature dependence of the resistance 1s observed. The tem- 
perature range a the small temperature coefficients of the 
resistance is fairly large. Moreover the results of measure- 
ments concerning the temperature dependence of the specific 
resistance of Sb are given here. Qualitatively the course 

is similar to that in Cd and Zn. The observed temperature 
dependences of the electric resistance are in agreement with 
the resulta of Reference 6. There are 5 figures, and 15 
references, 5 of which are Soviet. 
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on the Dependence of the Resistance of Zn, Cd, and Sb Above the Boiling 
Point 
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i. Antimony-~-Resistance 2. Cadmium-~Resistance 
3. Zinc~-Resistance 4. Metals--Temperature factors 5. Temperature 
~-Electrical effects 
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Relation between the melting point and e change in the n-type | 
conductivity of a substance in melting. Uch zap. Ped inst Geris. 
197:187-191 '58. (MIRA 16:9) 
(Melting points) 
(Blectric conductivity) 
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Some anomalies in the interdependence of gia | 25 ote 
Te- Te-S alloys. Fiz. tver. tela 1 no.4:559= 7 
of Te-Se and Te-5 alloy eri wes 


1, Jeningradskiy gosudarstvennyy pedagogicheskiy institut in. 
A.I. Gertsena. 


(Tellurium alloys) 
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{Laboratory methods for studying transistor devices] Labora- 

tornye metody izucheniia poluprovodnikovykh priborov. Ienin- 

grad, Izd-vo Leningr.univ., 1960. 132 p. (MIRA 13:7) 
(Transistors) 
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9.43200 (136,193) ey ee 
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AUTHORS: Lange, Ve N. and Regel’?, Ao Re 
eer 


TITLE: The Peculiarities of the Dependence, of the Forbidden Band 
Width and the Mobility of Carriers yon the Composition of 
Tellurium ~ Selenium and Tellurium - Sulfur Solid Solutions 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2; No, 10, pp. 2439-2445 


TEXT; Data about the depend-nce of the forbidden band width and the hole 
mobility in the impurity region oe as function of the composition 
Se 


hese data provide a proof of the 
mechanism of the action of the {mpurities. The results on hole mobility 
are shown in Figs. 1+4. The change of resistivity of the Te - § alloy in 
a magnetic field is graphically shown in Fig. 5; the dependence of this 
change on the composition of the alloy is shown in Fig. 6. The results on 
forbidden band widths are collected in a table. From the results obtained 
here, it is concluded that the introduction of selenium or sulfur atoms 
leads to an increase in the hole concentration and electric conductivity. 
The structural changes brought about by the introduction of the impurity 
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of the systems_Te ~ Se'Yand Te - 
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The Peculiarities of the Dependence of the S/181/60/002/010/013/051 
Forbidden Band Width and the Mobility of B019/B070 

Carriers on the Composition of Tellurium - Selenium and Tellurium - Sulfur 
Solid Solutions 


atoms are discussed on the two dimensional lattice model (Fig. 7). The 
anomaly of the mobility is interpreted on this model. Since the transport 
of the carrier from one to the other chain is easier in a lattice with 
distorted chains, an increase of the macromobility takes place while the 
micromobility decreases. The change of resistivity in the magnetic field 
expresses the degree of anisotropy of the material. This change is 
minimum in isotropic substances and maximum in strongly anisotropic sub~ 
stances. There is no change in the forbidden band width for small in- 
purities, only when the impurity concentration ig a few per cent, does a 
change appear possible. The minimum of the dependence of the forbidden 
band width on the composition at 0.5 - 0.10 at % agrees with the above 
mentioned mechanism of the action of impurities described by the authors. 
There are 9 figures, 2 tables, and 8 references: 4 Soviet, 3 US, and 

1 Swiss. 


ASSOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Institute of 
miconductsrs of the Academy of Sciences USSR. Leningrad 


SUBMITTED: April 4, 1960 
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1. Institut poluprovodnikov AN SSSR, Leningrad. 
(Ioffe, Abram Fedorovich, 1880-) 
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AUTHORS: Andreyev, A. A. and BERGddsmmtrsentias 


TITLE: i Conductivity of Liqu:d Selenium in Strong Elec- 
ds 
PERIODICAL: iad tverdoge tela, !96C, Vel. 2, Now 11, ppe 2770-2775 


TEXT: The authors investi gate d tne elestrical cenductivity ef liquid sele- 
nium in fields «f up to 10° fs ‘m in the temperature interval of *80- 350° Ce 
The basis circu1t diagram cf the experimental arrangement used for this 

sa, : ai 7 3 ate 2 ve (3 fy . 1 
purpose is shown in Fig. *. Trey studied pure (99.99%; and commercia 
selenium which ja known te sontain chicrine impurities, as well as selenium 
with iodine impurities (up % 


*%). an investigaticn cf the effect of iodine 
impurities upen the aheruedent conductivity <f liquid selenium showed that 
ar addition of ~C.3% icdine corresponds to the maximum field effect. The 
dependenze -f the electrizal conductivity eon the electric field strength 
agrees with el s formula for fields 2>70°v/cm, and 1s found to be 

an extrapolatic ,€ tne dats the analogous effect in amorphous selenium. 
The experiment results ¢ given ia diagrams and tables. Fig. 3 shows 
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the typical course saken by the E-dependence cf the relative changes of 
res ieee AR/R , Where AR is the field-induced decrease in resistivity 


of the specimen cna Ro ois the resistivity in a field that is smaller than 
G 


the critical field cr with # > 0. The temperature dependence cf AR/R_ is 
iilustratso in Fig. 4. Numerical data cn the temperature and field de- 
pendente of AR/R_ for differen? icdins concentraticns are given in tables. 
It was found that “the resistivity of liquid selenium decreases very much 
in strong electric fields (maximum: 12-14%). The field effect decreases 
with increasing temperature under ctherwise equal conditions. The critical 
field is ~10? . 104% v/am. In undercocled selenium, the field effect in- 
creases mon sofonically with decreasing temperature. The temperature de- 
pendence is dis 
that liquid sele 
maximum of the 
addition is rela 
n 


tinctiy marked within this range. These results indicate 

tum has an n-type and not a p-type cenductivity. The 
ative change in resistivity ebserved with a 0.3% iodine 

d to the concentration dependence cf the structure of 

a VY. Ilisavskiy and S. G. Shul'man are thanked 

« K. Shidiovskiy are mentioned. There 
eaferenzes: 14 Soviet, 1 US, and 1 Japanese. 
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Electrical Conductivity of Liouid Selenium s/181/60/002/011/016/042 
in Strong Electric Fields 3006/3056 


ASSOCIATION; Institut poluprovodnikoy AN SSSR Leningred 
J : (Institute of Semiconductors of the 4S USSR, Leningrad) 


SUBMITTED: June 10, 1960” 


egena to Fig. 1: 1) Furnace; 2) Specimen, T) Thermocouvle; 3) Potentio- 

meter; 4) Ferroresonance stabilizer; 5) Differential anplifier; 6) Direct- 

current bridge; 7) Kilovolimeter; 8) Eigh-voltage rectifier; 9) Trigger- 
pulse generator; 10) High-voltage pulse generator; 11) Low-voltage recti- a 
fier; 12) Oscilloscope. ~ 
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| "160, 1227, 1150) E210/E594 
AUTHORS : Komarov, G. V. and Regel', A. R. 
TITLE: Simple Method of Recording the Peltier Effect at the 


Boundary Between a Solid and a Liquid Phase 
PERIODICAL: Pribory i tekhnika eksperimenta, 1961, No.2, pp.160-161 


TEXT: A. F. Ioffe (Ref.1) predicted and W. G. Pfann et al. 
(Ref.2) and J. M. Bardeen and B. S. Chandrasekhar (Ref.3) confirmed 
experimentally the influence of the Peltier effect on the movement 
of the boundary between the solid and the liquid phase of some 
metals and semiconductors. It was found that in the case of an 
instantaneous change in the direction of the current after 
establishing the boundary in the equilibrium condition, the 

initial speed of movement of the boundary will be 


vO = 2Pj/q6 X 


where P is the Peltier coefficient for the boundary between the 
solid and the liquid phase, j is the current density at the 


phase boundary, q - specific fusion heat and 6 - the density of 
the material. This phenomenon enables controlling the speed of 
Card a 
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Simple Method of Recording ... 8/120/61/000/002/029/042 
E210/E594 


growth and, consequently, the quality of the produced crystal and 
also determining the magnitude of P for which it is sufficient 
to measure the initial speed of movement of the boundary until 

it changes appreciably under the influence of the temperature 
gradient. The previous mentioned authors observed the movement 

of the phase division boundary by means of a microscope and they 
recorded the position of the boundary at time intervals between 

5 and 40 sec. For a more objective and continuous recording of 
the movement of the division boundary of the phases, which enables 
obtaining more accurate values of the initial speed, the authors 

of this paper carried out the experiment described. For the 
observations they used bismuth, which has a considerably higher 
Peltier coefficient than other metals and also, due to its low 
fusion temperature, the experiments can be carried out in a glass 
ampoule. The glass ampoule (Fig.1 A), 10 to 20 cm long, about 

1 cm diameter,with molybdenum leads, filled to about half with 
bismuth, was placed horizontally into a cylindrical furnace f] with 
aslot at the top for illumination and observation. The temperature 
gradient was in the axial direction so that a phase boundary was 
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obtained which was perpendicular to the axis of the ampoule. 
The image of the phase boundary was projected by the microscope 
M and the mirror A? into a dark chamber, The meniscus at the 
phase boundary enables arranging the illuminator and the microscope 
in such a way as to obtain a mirror image in the microscope from 
the solid phase without any light reflection from the liquid 
phase. It is also possible to have an opposite distribution of the 
light and shade. Inside the chamber there is a drum § with a film 
placed into the jacket K with a horizontal slot parallel to 
the drum axis. For obtaining a sharper image, a cylindrical lens 
vl is fitted into the slot. The slot with the cylindrical lens 
is fitted in such a way that from the field of view a strip is 
cut out which is parallel to the axis of the ampoule and will 
consequently be perpendicular to the phase boundary. A uniform 
rotation of the drum by means of the motor and the reductor 
enables obtaining on the film a graph of the movement of the phase 
division boundary with time. An example of such a graph is shown 
in Fig.2; on the length (vertical) axis the magnification is 220 
times, on the time phoEseontedexse./ une time markings denote 1 sec 
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intervals. The microscope has a focal distance of 2 cm, giving 

a magnification of 100 times (magnification of the projection 

220 times), length of the photocamera 1 m. For a film sensitivity 


of 65 MOGT (GOST) units, clear pictures can be obtained for a 
film speed of 2 cm/sec, so that a movement of the boundary could be 
recorded with an accuracy of 5 »p along the length axis and an 
accuracy of 0.1 sec on the time axis, which is higher than the 
results published by the earlier mentioned authors, A further 
advantage is that graphs can be produced more easily. There are 

2 figures and 3 references; 1 Soviet and 2 non-~Soviet. 
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: hay “maintained the impossibility of 0 taining a 

" all aenstant in telluriunm fiims (whieh is easily 
ingle crystals}. The autnors of the present paper 

‘ range result by conducting a new investigation, 

» presented nere. The initial material was 
ce resublimated in vacuum and suajected to zone 
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thermally untreated film is extrapolated, ~ +250°C is found for the 
temperature of the change of sign of Rae It may be assumed, however, 


that the linear extrapolation is not justified, and that film I exhibits 
no change of sign of Ry at all. A thermal treatment of the films 


(200°C, 1 day) sufficed to attain a change of sign at 150°C (Curve II); 

a second thermal treatment yielded a change of sign at 117-6 (Curve TEL) < 

on the 14y thick film (Curve IV prior to, Curve V after heat treatment ) 

the temperature Ty was found by extrapolation to be = 110°C, whereas on 

a t.iu thick film the thermal treatment practically had no effect 

‘Curve VII). If only carriers of one sign are assumed to appear in Te 

films, the mobility may be calculated from Rp and 9. While in massive ‘ 


fe, between +200 and -100°C the hole mobility is between 1500 and 


2500 om /v «sec, it is not larger than 500 om’ /v+ sec in films. Numerically, 
the following values were obtained: 
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Sample N n(T)} B(T,) 
oe 15 15 

fe single crystals 1.85°10 1.56°10 1.48 

(Ref. 3) 16 | 17 

300-p film (II) 1.45°10 1.27°10 1.05 

300-p film (III) 6.1 -1918 ToT -1916 1.34 

1d-u film (Vv) 2.17¢10'! 6.9 s40'° 2.03" 


n(T) is the ratio between impurity concentration N and carrier concentra- 
tion; B = py/pp, denotes the mobility ratio. B oe +1. Ya.Ye. 

7 T 
Fokrovskiy is mentioned. 0. D. Yelpat'yevskaya is thanked for assistance 
and discussions. There are 2 figures, 1 table, and 5 references: 1 
Soviet-bloc and 4 non-Soviet-bloc. The references to English-language 
publications read as follows: Ref. 2: W.Seanlon, K.Lark-Horovitz. Phys.Rev. 
72,530,1947; Ref.3: T.Fukuroi.RITU,4, 353,1952; Ref. 4: T.Sakuroi, 
S. Munesue.rhys.Rev.,85, 921,1952. 
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AUTHORS: Yin Shih-tuan and Regel', A. R. vA 
mae Pa gent aaa 
TITLE: Some anomalies of the electrical properties of telluriun 


films with selenium impurity 
PMRIOGDIVAL: Fizika tverdogo tela, v. 3, no. 6, 1961, 1688-1690 


px. An anomalous change of the electrical conductivity and of the Hall 
effect with an extremum at 0.1 atj; Se has been observed on cast tellurium 
samples with selenium impurity. This anomaly is most likely observable 
also in films of the same composition. This assumption has been checked 
ny the autnors; relative results are presented here. ‘Te films with up 

to Wie0,) Se were sputtered onto mica backings by Vekshinskiy's method 
(200°C) in thicknesses of 1-2p. As igs shown in Fig. 1, the results are 
tywical of these films. Here, curve III shows the Hall constant He 


A a, _ : 

(in em’/coul) as a function of the Se concentration at +20°C; curves I 
and Il show the resistivity (3, ohm-cm) change at +20 and -100°, 
respectively. The hole mobility in the samples was calculated by formula 
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‘ ny 
u= 3 ra : its Se-concentration dependence shows a distinct maximum 


at U.2at,,. The data were poorly reproducible; under the same production 
conditions the samples displayed deviaticns of 9 and Ry by the 2 - 3-fold; 


the qualitative character of the oscillations, however, was conserved. 
Despite the Little accuracy of results it may be stated that the electri- 
2al properties of tnese films display certain anomalies that depend on 
tneir composition. This may be explained by effects of the comvlex 
formation of impurities in tellurium. The rise of the Hall constant at 
0.2. selenium corresponds to a diminution of the hole concentration due 
tc diminution of tne number of structural defects. This circumstance is 
alsa decisive for the increase of tne hole mobility and the decrease of 
resistivity connected therewith. Te single crystals with Se impurity 
displayed a resistivity minimum and a maximum of the hole mobility at 

Wel att, bie a result that differs considerably from that obtained for 
filma. nis deviution (as regards the amounts ) can be exzlained by the 
inassuracy of measurements and by the effect of the chain structure, 

ich is due to the Se impurities, upon the structural defects of the 
films. O. D. Yelpat'yevskaya is thanked for her assistance and discussions. 
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AUTHORS: Regel', A. Re, Chudnovskiy, F. A., and Shul'man, S. G. 
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TITLE: Influence of uniaxial plastic deformation upon the electric 
properties of n-type germanium 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 12, 1961, 3589 - 3592 


TEXT; The temperature dependence of electrical conductivity and the Hall 
effect of plastically deformed n-type Ge single crystals (2.6 ohmecm at 


room temperature) were measured between 78 and 300°K. Plastic deformation 


between 1 and 63% was brought about at 850°C by means of a press of the 
Institut kristallografii AN SSSR (Institute of Crystallography AS USSR). 
The specimens were deformed in vacuo (5°1072mm Hg along the [111] direction 
at a rate of 1.7°10-2mm/min. The deformed specimens were cooled, ground, 
and etched by means of CP-4(SR-4). The Hall constant, the resistivity, 

and the Hall mobility were determined as dependent on temperature and 
Sead deformation. The conversion from n-type into p-type Ge which 
Card 1/3 
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was observed with increasing deformation is ascribed to the introduction 

of acceptor centers that are easy to anneal and that form an acceptor if 
level at~&.1 ev from the upper edge of the valence band. The donors of 
the initial n-type Ge are compensated by the acceptors already at a 
deformation of ~5%. Temperature dependence of the Hall mobility has a 
maximum at weak deformations (n-type Ge) which is shifted to higher temp- 
eratures as deformation is increased. At large deformations (p-type Ge), 
the maximum is shifted to lower temperatures and vanishes at deformations 
of over ~63%, Electron mobility in slightly deformed (up to 2%) samples 

is mainly influenced by scattering from impurity ions. The decrease in 
mobiiity is ascribed to introduction of defects (vacancies and inter . 
stitial atoms). X-ray studies showed that for deformations greater than 

20% the crystal structure starts to become polycrystalline, For defor- 
mations of above 30% up to~ 63%, the temperature dependence of the mobility 
may be described by pent 2. This dependence may be explained by scatter- 
ing of holes from the crystallite boundaries. Defects loose their im- 
portance when deformation is further increased, The authors thank A. A. 
Sumatokhin for assistance. There are 3 figures and 8 non--Soviet references 
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The four most recent references to English-language publications read as 
follscwss E,. S. Greiner, P. Breidt, I. N. Hobstetter a. W. C. Ellis. J. 
Met., 9, 813, 1957; A. G, Tweet. Phys. Rev., 99, 1245, 1955; A. Seeger. 
Solid State Phys. in Electronics and Telecommunications. Acad. Press., 
London, 1960; W. T, Read, Phil. Mag., 45, 775, 1954. 
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AUTHORS : Yin Shih-tuan, and Regel', A. Re 


TITLE? Electrical properties of amorphous tellurium films and the 
influence of impurities on the crystallization conditions 


PERIODICAL: Fizika werdogo tela, v. 3, no. 12, 1961, 3614 - 3620 


of tellurium with 0.5 at% I and 0.1 ati; Se were investigated. Resistivity 
was measured by means of a [3¢8 (GZS-8) megger, the thermo-emf by means of 
a galvanometer or an IJMY-3 (EMU-3) amplifier. The films were condensed in 


vacuo (~ 107? mm Hg) upon quartz backings (at -40 to -50°C) with silver 


electrodes, The change in resistivity with changing backing temperature 
and time of depositicn was measured (Fig. 1). The effect of absorbed 


TEAT: The electrical properties of amorphous films of pure tellurium and < 


1 


-2 
-10 
mm Hg). oxygen and argon (normal pressure). In argon, air and vacuum the 
films were found to crystallize at +100C in less than 5 min. In oxygen, 
erystallization at +50C took also less than 5 min. For tellurium films 


molecules on the crystallization of the films was studied in air (10. 


ser 
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with 0.1 atj Se the T(t) and o(t) curves were similar in shape, the 
Singularities were, however, between 300 and 400 min. Crystallization took 
place also at +10°C. Resistivity was by 2 orders higher than that of pure 
teliurium. The a(t) curves of films with 0.5 at% I differed considerably 
from the others: o decreased almost linearly with time and, after a change 
in direction, remainedconstant, At the initial moment, 9 is by almost 

two orders higher than g of pure amorphous tellurium. at O0°C crystalliza- 
tion occurred suddenly after a few minutes (salient point of a(t) curve); 
at lower backing temperatures the transition was smooth, The thermo-emf a 
was found to increase with temperature (~150 to 0°C), Conductivity was 
hole-type. The amorphous films showed hole-type conductivity. Con- 
clusions; Q and I impurities accelerate crystallization and shift the 
crystallization temperature. Se has no influence on rate and temperature 
of crystallization, but changes the electrical properties. Argon has no 
influence at all. The difference is ascribed to agifferences in chain 
formation and orientation, From a, hole concentration and mobility were 
estimated for amorphous tellurium: 1017em-3 and » 10"2cm2/v-sec, 

QO. D. Yelpatiyevskaya is thanked for help and discussion. M&M. I. Aliyev 

(Tr Inst. Fiz. i mat. AN Azerb. SSR, 9, 27; 1958), A. A» Bashshaliyev 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R001444' 


— Seki ara 
Ee eee Pies 


WoT" 
3 /18.1/61/003/012/008/028 
3102/3108 
Blectrical properties of... 
ibid 42, 1956), A. N. Gubanov (ZntF, ikea wi ee wekce 
(ibi kK ot ea, 7—. FP. Nazarova (FIT, 2) 174; tae oe ne ae 
a +s Ae 192 4959) are mentioned. There are 4 ee eas Fes 
A eiahencess @ Soviet and 5 non-Soviet. The t ae nae 1 
Pan i follows: &. . . 
ki i g ublications read as : hee 
ins ie ay Te Sakura, S. Munesue. Phys. Rev. 85, 5, 921s 9523 . 
ri i ° | 
We Eaton Phys. Rev. 6, 72, 530, 1947- 


S j titute of 
SOCIATION: Institut poluprovodnikov AN SSSR Leningrad (Ins 
per Semiconductors AS USSR, Leningrad) 


SUBMITTED: July 1, 1961 


Card 3/6 % 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444' 


KOMAROV, G-V oi REGEL', AsRe P 4 at the boundary of 
simple method for recording the Ent cee no..2:1€0-161 
the golid and liquid states. Prib. + Ceth- (MERA 14:9) 


Mr-Ap ‘él. . 
j kiy institut. 

i zrstvennyy pedagogiches 

1. Leningradsksy ok ret Thermelectricity) 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


Sel ES Int aS 


"APPROVED FOR RELEAS 


aa restecs a 
eet sei gists: 


= rte =r 


E: ‘Tuesday, August 01, 2000 CIA-RDP86-00513R001444' 


qy.10? . $/058/62/000/008/075/134 
rh ; A061/A101 
AUTHORS : Lange, V. N., Regel', A. R. 
ee 
TITLE: Some properties of tellurium - sulfur and tellurium - selenium 
systems 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 8, 1962, 25, abstract 8E187 
("Uch, zap. Leningr. gos. ped, in-ta im. A. I. Gertsena", 1961, 


v. 207, 5 - 12) Ji 


TEXT; Te-Se and Te-S systems possessing a specific molecular chain struc~ 
ture have been investigated. It is apparent from the: cited dependences of the 
electrical properties of Te-S alloys on composition that an increase of elec- 
trical conductivity, of carrier mobility (holes), and a drop of the Hall effect 
are observable in alloys with an $ content of v0.05 - 0.1 at.%. The presence 
of two "special" points, wherein the properties change similarly as above des- 
-eribed, has been discovered for the Te-Se system. The first point is detected 
at Se concentrations of ~ 0.1 at.%, while the other shifts toward the region of 
high impurity concentrations in alloys prepared from purer Te. The anomalies 
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observed in the electrical prope 
ects (vacancies re 


rties are related to the formation of local 
alies in density and hardness. JB 


structural def lated to chain discontinuities), which is con- 
firmed by anom 


Yu. Al'shevskiy 


Complete translation] 
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PTELE: licrohardness of germanium of different conductivity 
vanLODIC sb: Fizika tverdogo tela, Ve 4, n0- 4, 1962, 4053-1055 


est: ‘the fact that the mechanical properties of solids are con~ 
gideradly changed when impuri d may imply that a relation 
Saists between free-carrier concen j sticity. Tis would be 
ot special interest in semiconductors whee smal of impurities 


(407 '=10" 7) alter the carrier concentrations by several orders of 
magnitude. sticronardness was chosen as 4 plasticity characteristic. 

Pre measurements were made with germanium of different resistivities 

using a MMT -3 ( 2uit-3) apparatus. The most probable values of microhardness 
were determined by statistical averaging: Since microhardness of Ge 

js anisotropic, all measurements were made on the (111) faces. Six 

n-type and one p-type specimen were investigated; the resistivities were | 


petvieen 32107° and 35 ohm-cn, the dislocation concentrations petween 
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3 waco 
10° and 2.10°cm o, and the free-carrier concentrations between 164-1014 


+ ant 9 = é : otf ; : 
and 10'%cm™>. ‘The resistivity dependence of the microhardness H(¢) was 


measured for these specimens after polishing or grinding the surface. . 
H(< ) was in all cases a very weak function: When ¢ was varied by almost ° 
5 orders of magnitude, H varied by only~7%. For the purest specimens 


H was almost constant (~925ke/mn7) for ¢>5 ohm-cm, when? was reduced 


to 0.005 ohm+cm, H decreased to 870 ke /mm= . T. A. Kontorova is thanked Vv 
for discussions. There are 1 figure and 1 table. : 
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Pizika tverdogo tela, v- 9, no. 1963, 773-717 


: Tne movements of the bismuth erysteallizetion front in various temn- 
ure distributions was investigated in an experimental arrangement 
ar to that used by Pfann et al- (3. Electronics, 21 597, 1957). 

son frmt vibrations were found to oe related to the temperature 

In the experiments this was varied between 10 and 100 deg/cm. 

Viorations occur if the gradients exceed 40-60 ceg/cm, pecoming complex 
and irreguler, with rising amplitudes; 6S tne gradients increase. When 
the gradient is reduced, regular viorations (pericd -3 secs amplitude 
ut5p) are establisned at 60 deg/cem, and at 40 deg/om they cease. When it 
is raised ,regular vibrations do not start until 60 deg/em, pecoming 
irregular again at nighker gradients. At constant gradient regular 
vibrations can be maintained for nours. First the autnors consider the 


Y, T 
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Conditions 


possibility of the effect wuing tae ult of interaction between the 
main tnermul frlow ¢ the temperate gradient and the additional 
minute flow due to periodic solidcifi melting at the front. 
Approximate calculation shows that the addi cetanal temperature gradient is 
smaller by almost two orders of ma; ude tnan the basic artificially 
maintained one. ‘The oasanae cannot therefore be attributed to tnis 
inieraction. Two otner possible explanations failing, the authors finally 
@ssume that it might be due to increased convective flow with rising 
temperature gradient, whicn would cause a cnangeover from laminar to 
turbulent motion for the liquid at 7%: ont. This,in its turn, would 
cause the constant supply of neat front to become variable. There 
are 5 Pigures. 


ASSOCIATION: in penny Sosgicneskiy institut im. 
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; 5/089/63/014/001/015/013 
eae ee ee B102/B186 
AUTHORS : Regel', A. R., Patyanin, 5. Te 
TITLE: Electrokinetic effects in liquid mercury 


PERIODICAL: Atomnaya energiya, v- 14, no- 1; 1963, 122-127 


TEXT: The anomalous effects observed in thin samples whose thickness is 
comparable to the mean free path of the carriers are ascribed to the le 
fact that only a part (¢}) of the carriers is elastically reflected at AY 
the inner surface of the sample, the rest (1-£) being diffusively 

scattered. Therefore in a thin boundary layer (~3A) the mean free path 

and concentration of the carrier are smalleg than inside the sample. 

Dikus and Fiks (Fizika tverdogo tela, 1, 1062, 1147, 1959) have shown 

that electrokinetic effects can appear in liquid conductors of small cross 
section for which (1+£) # O. These effects were investigated by the 

author for mercury at room temperature, emphasizing: especially 1) the 
electrokinetic mobility « of the mercury surface measured in a capillary 
system, and 2) the Hg level difference in two alike capillaries through 

one of which, however, a current was passed. The capillaries were 
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Electrokinetic effects in ..-' .B102/3186 
evacuated to 107? mm Hg and provided with a scale 4104 divisions/cm). 
Platinum electroies were adopted in order to keep down the Peltier effect 
to a minimum. ‘The electroje temperature was measured by iron - constantan 


oo oe ta7 Je : ‘ : 
couple to an accuracy Oo: ~2:10 ? C and the ig temperature could ve vexry 
accurately fixated by the Hg level, (~/490 divisions/°C). On the current 4 
peing passed througn one of the capillaries the level displacement raves 7 


~~. 


were of the order of 10°? and io” em/sec. These observed velocities 

are equal to a. The number of diffusively scattered carriers was 

wick doL_X 

oar + 5 . L, is the 
O.lenA Vt 0.8nenaA VR 

capillary length; ¢ the He resistivity; R tne resistance of the capillary; 
d the specific gravity of Hg; V the potential; yn the viscosity of ig; 
e,n,A denote tne cnarége, concentration and mean free path of the carriers; 
x is a function of, the electroosmotic pressure characterizing the level 
displacement. The temperature of the boundary layer of Hg was determined 


determined from the relation (1-%) = 


fon Deo vin(r /r,)/2n ALR, shere T, is the Hg temperature in the 
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case of thermal equilibriun, ry and r_ are the external and internal 


capillary radii (r wio7? — 1072 em) and A ig the thermal conductivity 
~? and A= 3.7°10°! om it is found that 
= 20-30°C). 
2 


of glass. With n = B.4-10°° mm 

a = (2.541.2):10°°cm@/v.sec and (1-2) = (2.441.4)*107° (@ 

From the electrokinetic mobility it was found that (1-¢€) = an/9.1end 
2 ; ‘ 

There are 3 figures. 
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ACCESSION NR: APL011789 §/0181/64,/006/001/0334/0331: 
AUTHORS: Komarov, Ge Ve$ Regel', A. R. 

TITLE: The cause for SackTiation of the solid-liquid phase interface in bismuth 
SOURCE: Fizika tverdogo tela, v. 6, no. 1, 1964, 33 


TOPIC TAGS: bismuth, solid-liquid phase, solid liquid interface, interface 
oscillation ; 


ABSTRACT; In their former work (FIT, 3, 773, 1963) the authors described the 
conditions at which the solid-liquid phase interface assumed an oscillatory motion 
‘about some zone of equilibrium. Such oscillations exist only at relatively high 
temperature gradients (about 50 degrees (C)/cm). It was later observed by studying 
particles of bismuth oxides floating on the liquid that convection currents 
originate at some moment as the temperature gradient is increased. These turbulent 
currents alternately melt and solidify a layer at the interface, thus causing the 
oscillations of this zone. 


ASSOCIATION : Gosudarstvenny*y pedagogicheskiy institut im. A. I. Gertsena, Len- 
ingrad (State Teachers Institute) 
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ACCESSION NR: AP4034923 . S/0181/64,/006/005/1424/1429 


AUTHORS: Rogel', A. R.3 Taliyev, B. G, 
TITLE: Influence of cadmium, telluriun, dodine, and sulfur impurities on the . 
electrical conductivity of selenium in strong fields : ° , ors 


SOURCE: Fizika tverdogo tela, v. 6, no. 5, 1964, 1424-1429 -_ i 


TOPIC TAGS: cadmium, tellurium, iodine, sulfur, electric conductivity, selenium, 
electric field . 


ABSTRACT: The electrical conductivity of selenium with cadmium, tellurium, 
iodine, and sulfur impurities was studied at electric fields of 3 xl v/cn in 

. a temperature range of 20-160C. The percentages by weight of Cd and Te were 
0.1, 0.15, 0.2, 0.3, 0.4, and 0.5. Pure selenium and the impurity were melted 
in evacuated and sealed glass and quartz ampules at temporatures of 3400 and 6500 
respectively. During the melting the ampule was mechanically vibrated, After 
3 hours it was cooled to 1800 and held there to allow crystal formation. The 
substance was then removed from the ampule and crushed, and test specimens were 
‘produced in the form of plates 6 mm long, 5 mm wide, and 0.3-1 m thick,: The 
plates containing Cd and Te impurities were annealed at 160 and 1800 for 
Card 1/3 : , : : 
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30 min and for 2 hrs respectively. The specimens containing iodine and sulfur a 
were prepared similarly, The method used for measuring the electrical conductivity : 
was the same as the one.described by the authors in an earlier work (FIT, 5, . 

2914, 1963). The results of the experimonts showed that the conductivity increased 
initially with the increase of the impurity (it reached a maximum at 0.3% for Cd 

and 0.15% for Te) and then fell. From the experimental results the authors . 
determined the factor f in the fornula a ope PVE for the 


conductivity given by Ya. I. Frenkel’ (Sobr, izbr,. trudov, 2, 217, Izd. AN SSSR, 
MeL., 1958). The values of @ for various temperatures are shown in Fig. lon : 
the Enclosure. Orig. art. has: 5 figures and 3 tables. oe 


ASSOCIATION: Institut poluprovodnikov AH SSSR, Leningrad: (Institute of Semi- 
conductors AN SSSR); Institut fiziki Azerb. SSR, Baku (Institute of Physics, 
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: AUTHORS: Regel', Ae Res; Tagiyev, Be Ge 


: TITLE: Effect of bismuth impurities on the electrical conductivity of polycrys= | 


|| talline selenium in strong electrical fields 
| SOURCE: Fizika tverdogo tela, v. 6, noe h, 196k, 1001-1005 


. TOPIC TAGS: semiconductor, selenium, bismuth, pulsed field, Frenkel formula, 
', impurity effect, electric conductivity, electric field 


|: ABSTRACT: Measurements were made with pulsed fields up to hei0! V/em in the 

: temperature interval +20 to -130C. The choice of bismuth as the impurity was an 
': based on its use as a coating of selenium in the preparation of the latter as a .; 

' rectifier on an aluminum base. Results of measurements show that bismuth impuriy i. : 


ties up to 0.1% by weight increase the electrical conductivity of selenium, but 


- that further increase causes the conductivity to decline. Bismuth impuritiss 
| diminish the coefficient @ in Frenkel's formla o = 6, B'= , Tho obsarved 


\ effects in a strong field, for pure selenium and bismuth-<doped selenium, agree 


‘cod Ye 
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! 
| | 
I | 
| rather well with Frenkel's theory through a wide range of electrical cas and of |} 
| temperature. The effect of bismth impurities, as with heat treatment, i | - 
; I expressed chiefly in increase in electrical conductivity of the selenivn, aa the i| 
| | 
| 
| 
j 
| 


‘| associated primarily with change in concentration of current carriers and not with‘; . 
| change in mobility. Orig. 'e hast 5 figures, 
| ASSOCIATION: Institut poluprovednikoy AN SSSR, Leningrad (Institute of Semi- 
| conductors AN SSSR) s Institut fiziki AN Azer, SSR, Baku (Institute of Physics i 
|| AN Azerb. SSR) 
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YITLE: Electric co 
op liquid states 


{h ‘SOURCE: Fizika tverdogo  telay ve & ne. % 5, 968, 2869-2871 


ore TAGS: sieuecic Pe aceiyiey, ‘thallium teiluride, - solid state, 
iguig state, ane cee cag temperature ‘dependence. 
Eee it nae, been previously established that Tl, s be 
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ACCESSION NR: ap4044973 


“ti weight. of Te ana 76.2% by Weigh t of: TL. ‘in an. Guacudted: qiartz anpoull 
s | The electric conductivity was: measured by a nuil.method.:.:An. analy-.- 
» 4 sis of the temperature dependence of the electric resistivity shows" 
| that thallium telluride,. like thallium sulfide, behaves like an or- 
: i dinary semiconductor with respect _ to the. temperature . dependence. of - 
am. ii the electric conductivity. The authors are deeply - grateful to A.| 
mi Zaslavskiy for an x~ray structural. analysis ‘of the. ingots. and to. | 
tee Ne Astashov for supplying. the tellurium. - E “Orig. arte hast. 1 figure: 
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\ 
Therm moelectric: sesting oe ite ‘practical application 
SOURCE: AN SSSR Vestnik, Ss; 1964, 86-92. . 
TOL .c TAGS! thermoctectric ‘cooling, cchermoetectrictey._ 


ABSTRACT? “and “the: present ‘gtate-of- -the-art. “of: thera 
: cussec Lth ticular emphasis. on the" 
achievements 0 2 ; £. ‘Semiconductors. ._ Tt. “$s. 8: 
stated that since 1956, “has. ‘developed: more: than: 80 type! 
of thermoelectric cooling. “devices, now’ widely used in’ 
medicine, atomic physics, oe calnize, archeology»: electronics ,. botan 
vacuum technology, instrumentation, laboratory practice, @ and ino he 
branches oni science, and technology. 
gnstruments are pri : nd shown in ‘photographs: (1 
| vacuum traps with thermoelectric cooling (fox ‘use. kay fei a ae 
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' pumps) capable of svedicine: a -tempe e— Me; 2). niet 
/ stands with thermoelectric ceoutagy whtel ‘Keep the ited : “ob jer 
,at a temperature. ‘of. From “25 to. +5003: ext 
-microthermostats for shotoresistora, which keep: temper 
with a +0. 1C accuracy}. 4). thermoelectric cooling dey 
ceeciinas ‘in the center. of. ‘the. photon: 
nsation-type hygrometers;. 
including on ed. t ot “ma it possible to take. 
thirty measurements non x. ae the condensation tempera’ 
ture at +50 to ~50 ete 
developed by the teninerad. Institute, ‘one’ 
temperature at 20C with | an accuracy 208: +0. 005C. 
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78% K+ 22% Na. It was shown that the. reflection. of the carrier. ‘current from the 
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SOURCE: Fieise nétallov i. netallovedeniye,_ Me fs, TOs. 6, “1985, “aus “347 


‘ABSTRACT:  Electroosmotic pressure was’ neaeed 3 in viguia’ galiiun: ‘ana. eutec ‘C- 


, iliquid gallium-glass inter 


a boundaries of ‘the eutectic-kerosene type the coefficient ‘of ‘diffusive refle 


of jis about 0.25. Experiments were done in an ‘apparatus which. he he 1 
es \eaeitee for an Hg-glass' interface (Atommaya energiyas: 1963). he 
ee pee used to_ calculate the. above coefficients: te 
oe) ae tes ote Og petht=09(1—ser2 Us 
i eee a 
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where P, is electroosnotic pressures 2h is obs rved difference: ‘in ‘evel; “dis spec 
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ls fEie mass of gallium; e is ene. pee SE. ‘an eiection: nis - dondentvation of. 


“ling current; and A= 1.5 10 “7 om. The reflection of. conduction electrons. on” in-: 


i "|terior boundaries of liquid metals differs strongly from métal to metal, and.for-: 


. . |changes in temperature. It is also probable that: the vale for the. coefficient: of: 
inelastic reflection (1- ey of electrons depends. on the charges: and on the inter- 


ig laction of the surfaces of the liquid. metals’ with ‘solid bodies. (glass capillarie: 


iThe molecular structure of the surface layers. ‘and- the .molecular- interaction of th 
isubstances at boundaries in. contact. were analyzed,: "The: authors. “thank: Gs ikus: 
‘ifor valuabse advice in analyzing ie experinental’ datas" Ae ‘ig. : 
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AUTHOR: Kudryavtsev, Ve Ae. Ganiiate of technical sciences); Regel*, 
(Doctor of physico-mathematical. sciences). . ee 


TITLE: Joint studies on the problem of: semiconductors 


x | TOPIC TAGS: seaiioouductor device, deulconduoting: cnaterial, + semiconavotivity, 
; crystal, solid state physics, quantum theory ina ou 


‘|: ABSTRACT: Multilateral cooperation. in : gexsfednductor eéetarch was. a geeud upon 


at a meeting of representatives of Soviet-bloc Academies of ‘Sciences hel 
in Warsaw in March 1962.. The: ‘Czechoslovak. Academy - of Sciences. was” 
chosen to head all the activities’ encompassed by. the agreement because of 
‘its experience in the field of zone 8 structure and optical phenomena in semi 
conductors. General coordination of research was entrusted-to.a special | 
‘commission of representatives of the. Academies of S of Science of Bulea 
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: GDR, Poland, Rumania, ‘USSR, and ‘Guechonlbvakia. “problems. vof: argent: 
ization and coordination are ‘considered. daily. by the commission, which 

. 2180. provides the guidelines for the mutual effort... 

ae The Cz2choslovak Academy ay of Sciénces,: in addition’ to the general » 
management of all the activities, also oversees a complex of studies on | 

‘zone structure and transport. phenomena, ‘Research is: carried. out din oe 
several countries and covers the following areas: optical and magnete- i 
optical phenomena in semiconductors, - transport phenomena in strong _ 

_| magnetic fields, the effect of strong alloying: on changes in. zone structure 
“lgone structure and transport in amorphous and iquid semiconductors, 
~’ [and recombination processes... gee aoe 
it Research into the physical properties. of Zémicorductor ‘compounds © : 

his under the auspices of the Polish Academy of Sciences, which ‘has - 

‘made significant contributions in that area, . Investigations. of electron... 
y | i phenomena | on semiconductor surfaces are directed by the Soviet: Academy 
| of Sciences. _ Research’ is condueree in. several directions of both ‘sel-- 
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' entific and practical. interest, with: cecal “amphasie on. the Seal na 
atomically pure semiconductor surfaces, the role of. surface electron 
states in atomic and molecular: adgorption phenomena, nonequilibrium © 
‘processes occurring on semiconductor. surfaces, ‘transport’ phenomena, * : 
and the effect of surface atates ¢ and external factors on. the opera of. 
semiconductor devices. ae 


, Hungarian Academy of Sci 

‘ ductor single crystals, the effect:of vaca 
a physical properties of gemiconductors, 
[ motion, The cooperative effort in this. 

: : - Consultations by working ‘acoupa of. f specialiats ¢ are held: seriodically 
; At these meetings, the current state of activities in a particular. field are 
_ discussed, and research guidelines. are recommended, “In addition, there 
_are summer. sessions and symposia s dealing % with the basic t trends | in, 
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on } semiconductor research, ‘For example, ¢ a summer session was. 3 organized 
| for theoretical physicists by the. Soviet ‘Academy of Sciences in Leningrad/ 
-| in 1964, Application. of methods of tk the: fi field theory t to ) solid-ste state. physics 


‘was the main topic of the session, ° * Lectures’ were given n by y Soviet ‘sci ; 
;tists on methods ‘of the’ ‘quantum field theory as: applied to. statistical — 
‘physics, on ‘electron spectrum | characteristics in. crystals; .on Sean 
‘nation waves in semiconductors, ‘on the theory | of strongly. alloyed | semi 
jconductors, and on the. theory of electromagnetic phenomena, In the: 
‘game year, a session'was organized by the Hungarian “Academy of Sci- 
‘ences devoted entirely to the aki propende! oF lattice defects. ine ; 
semiconductor crystals, -” : paeraee ae 


The problems of transport pharlomens | in. cenau sions. were ae 
| -ecnsidered at a symposium organized by the Polish Academy of Sciences 
i jin Warsaw at the end of 1964, In ‘particular, the’ results. of joint investi- 
v ;gations in ie field of PanBbOr phenomena and; zone e structure, hiefly : Bes 
of Dien al uy and Al Bi aiws were presented, —— 
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oh “Phe final results of cooperation for 1965 will be. discussed at a spe- « 
| cial meeting of the Commission to be held the second half of the “year. 
‘ “Cooperation has made it possible to conduct more. rationally investigations: 
“ t:requiring unique and expensive equipment. For example, the Hungarian 
“1 " Academy has excellent facilities for electron microscopy, while the =. 
i. Polish Academy has equipment for.research employing x-ray and: para- a 
" ; magnetic resonance techniques. In addition, Polish and GDR scientists. .° 
 . have agreed to build jointly a special furnace for ‘studying pure. silicon ~~ 
; carbide, .- : reat Bip Soe ree ae ee ca ee ae 
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“AUTHOR: Regel', Ae R.; Tagiyev, Be G. fe ie : 
TITLE: Electric conductivity of a mixture of amorphous and crystalline seleniua 
in strong electric fields . eae ae er 


BOUECE: Fizdka tverdogo tela, v- 7, no. 3, 1965, 928-930. 


TOPIC TAGS: selenium, electric conductivity, ee ae 
ABSTRACT: ‘The article presents experimental data ‘on the electric conductivity of 
a mixture of polycrystalline and amorphous selenium in‘strong electric. fields... 
These data make it possible to estimate more-fully the role of the ‘amorphous: in=~. 


‘clusions in samples of polycrystalline selenium and their effect. on the conductivi-~’ 
ty. ‘The samples were prepared from pulverized thoroughly mixed crystalline and a- | 
morphous selenium. The content of the amorphous selenium was.15, 35, and 50-.wt a 
Rectangular plates 0.4--1,0 mm thick were prepared from the pawler_ynder pressure. 
The electric conductivity of the mixture was measured under pulse 


strong electric fields up to 5 x 10+ V/em.. The conductivity of s 


batch was measured in the temperature interval 42000 -100C, ‘depending 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


_DEPROVED FOR RETESDE: iceman suo of; 2000 a hl ne eae eR 


“yp be 45187-65 
ACCESSION NR: Ap50069U4 


tric field intensity. [No noticeable ‘change in the s- gnoiephini “component. was: ae S 
served during the experiment. ‘The measurements. have ‘shown that the= electric con- 
ductivity decreases with ‘increasing content. of - amorphous selenium. For example, ~ 
at 10 kV/om the electric conductivity of the polycrystalline sele nium, mixed. with. 
Oo, 15, e » and 50 wt.% of amorphous selenium was respectively 3°x 107", 1079, : Nits 
5 x 107°, and 3 x 10° ohm™temm1, - In all the ‘samples the electric conductivity. x) 
selenium increased with dnoveading: ‘electric field intensity. The results are dis 
cussed from the point of view of Frenkel's theory. . It is concluded that the elec- 
tric conductivity of polycrystalline selenium: ‘depends: more ‘strongly. on. the electric 
field than that of amorphous seleniun. The. effective activation energy of the car- 
riers decreases with increasing electric field’ intensity and increases with in- . 
. | ereasing content. of amorphous | selenium. This is also in’ agreement with prevailing 
--| notions concerning the role of amorphous inclusions: in Polycrystalline ‘selenium. 
Orig. art. has: 2 figures and 1 table. : 


A | ASSOCIATION: . Institut poluprovodnikey AN sso; eee 
| ductors, AN SSR); Institut fiziki AN AaSER, Bait » (Physics Institute, 
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SOURCE: Fizike tverdogo tela, v. 7, no. Ig 1965, 2567-2569 i 


TOPIC TAGS: Hall coefficient, mercury alloy, thallium containing alloy, liquid 
property, chemical valence vr} v7) 


ABSTRACT; To reconcile the disparity between the experimental data on the Hall 
effect in liquid metals and the prediction of the theory of. free electrons, the 
authors performed on the Hg-Tl system the experiments wade on Hg-In by N. Cussack 
and P. W. Kendall (Phil. Mag. v. 8, 157, 1963). The measurements were made with — 
-lternating current in the same ampoule, to avoid errors due to the size effect. 
The calculations were made relative to pure mercury, for which the Hall constant 
was taken to be R= 7.6 x 1075 em®/Coul. The results are 4llustrated in Fig. 1 
of the Enclosure and confirm the quasi-crystalline model used by Cussack and Ken- 
dall to interpret their results. However, the authors indicate also another pos- 
sible interpretation of the phenomena, wherein the results can be attributed to 
variation of the valence of the heavy-element atoms. Confirmation of this inter- 
pretation calls for additional experiments. Orig. art. has: 2 figures. 
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Fig. 1. Hall coefficient in the Hg-Tl system (left) as a function of the 
Tl concentration, and comparison of the effects of Tl and In on the Hall 
coefficient of the mercury compound (right). 
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AUTHOR: Andreyev,_ ant Bagel quel (Doctor of physico-sathematical sciences} ; ie) ys 
‘am Conference on band structure, optical, and electrical. properties of : a 
nduct 
liquid and amorphous semi conductors a, an th m4 
| soURCE: AN SSSR. Vestnik, no. 8, 1965, 70-72 


semiconductor. band stcuctare: sesiconductivity, 


ie : nferenc 
OPIC TAGS: electronic conference, telluriua, seleniua, 


semiconducting material, semiconductor research, glass, 
| semiconductor alloy 


ABSTRACT: pe reee on the Hiscteontc ‘Band Structure 


_ Properties of Semiconductor Liquids an i 


Ls 
z | 3 
: | 4-7 May in Prague, under the sponsorship of the Institute of Solid State = 
i 
\ 
1 


‘Physics, Czechoslovak Acad s esearch data were discussed ! 
jon electronic processes in amorphous germanium, selenium, and tellurium, 
liquid semiconductors and metals, and chalcogenide glasses (een ‘Western 
and | Saviet-bloc scientists Participeted in discussions, te as a 


re 
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eee , | . : 9S: : YY. 
‘Ya, Tauts (Czechoslovakia) and R. (Rumania) presented / - 
’ -papers on amorphous germanium, in which they outlined the first experi- - 
imental data on direct optical observation of the energy band structure. 
Data on the edge absorption coefficient hinted on the conservation of the . 
‘energy band-structure, which is also characteristic of crystals in substances. 


i 


‘with near-order atomic arrangement. ; 
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Andreyev and A, R. Regel' (USSR) noted considerable deviations of the“ex> -.. 


perimental Hall constant from the theoretical value. 


ments of the Peltier effect at the phase boundary in bismuth, A. R. Regel’: |: 
deduced a difference in properties near the surface and in the bulk of a mol- | 


ten crystal, 


Ina complex study of optical, photoe} sete, ‘and electrical properties of. 
R) showed the presence of 


chalcogenide glasses, B T; Kolomi 
localized energy lev 
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| TITLE: Effect of orientation of a growing pigmutit crystal on the Peltier coeffi- 


bar Seeeraneoe ee 


i etent for the interface between the solid and liquid phases 


| SOURCE: Fizika tverdogo tela, v- Ty, 0 5, 1965, 1486-1489 
| TOPIC TAGS: Peltier effect, bismuth, crystal growth, phase transition, thermo- 


fa eae 


| electromotive force WA So 


| ABSTRACT: e coefficient of the Peltier effect between the 
! golid and liqui method proposed originally by A. F. Joffe a 
_ (2hTF v. 26, 478, A description of the method oe 
, and of the apperat (FTT v. 5, TT3s 1963; PIE | 
/ Ve 2,100, 1961). ed in this manner: 
| showed considerable fluctuations wh i bismuth was 
used. These fluctuations are attributed t i 
| uth erystels grown from the melt. ‘To check on thi i 
| ficient was measured with.the current flowing in 4 direction such t | 
solidified. ‘This made it possible to determine the orientation of the growing = =| 
erystal by x-rey means. The results showed that the Peltier coefficient depends on. 
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direction of the current line and the trigonal axis of the erystal. The values of |- 
the thermo-emf coefficient are calculated for the solid and liquid phases of bis- |. 
i muth at the melting temperature. In the case of the solid, the values were 120 + 
+ 10 or 70 = 10 pv/deg in the directions parallel and perpendicular to the axis. oe 
For the liquid, the emf coefficient was 45 + 10 pv/deg. This differs greatly from | Ve 
the value of 2pV customarily cited in the literature. the Peltier effect coeffi~ — 
cient fluctuated between 18 and 34 pV. The authors propose to investigate the in- 
fluence of 4mpurities on the Peltier effect in a separate paper. "he authors 
thank A. I. gasiavskiy,endthe members of his laboratory for the labor-consuming 
work performed in determining the orientations of our samples." Orig. art. has: . 


1 figure and 8 formulas. 


ASSOCIATION: Leningradskiy gosudarstvennyy pedagogic skiy institut in. A. Ie. * 
Gertsena Cente State eae Institute) j "Inst 

| Leningrad Institute of Semiconductors AN SSSR) . 

93S 

SUBMITTED: 14Dec64 ENCL: 00 SUB CODE: 


; WR REF SOV: 005 005 


| the orientation of the growing crystal and 4s a function of the angle between the 
| 
i 


APPROVED F : 
OR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445 


1, 2000 


2g bE a 


CIA-RDP86-00513R001444' 


na espe TO RES EARA 


"APPROVED FOR RELEASE: Tuesday, August 0 


Se a eT 


L_04232-67  EWT(L ) /tswre (m)/EWP(w)/t/EWP(t)/ETT_ISP(c) __ID/WW/IG/AT Soe, 


ACC NR: =AR6031875 SOURCE CODE: UR/0058/66/000/006/E015/E015 —, | 

. | 

“AUTHOR: Ivoninskiy, V. A.; Regel!, A..R. 6 x 

| Se a v1 “ll 
system in the Mquid state 


TITLE: Electrothermic properties fa Bi, Teg— Bi,Se, 
‘SOURCE: Ref. zh, Fizika, Abs. 6E118 


| 
\REF SOURCE: Uch, zap. Lenningr. gos. ped. in-ta im, A. I, Gertsena, v. 209, 
/1965, 183-192 


1 
| 
/ TOPIC TAGS: bismuth telluride, bismuth selenide, bismuth system, conductivity 
measurement, thermal emf measurement, thermoelectric Q factor 


ABSTRACT: The conductivity and thermal emf of @ alloys of the Bi Fe,—Bi,Se, 
system of various composition were measured in the temperature range of room 
temperature up to 800—900C, The thermoelectric Q-factor of liquid melts is 
evaluated, and it is shown that it can reach a value of ~~ 0.8. An evaluation of | 

ithe forbidden zone width yielded values of 0.1 to 0.15 ev. The conductivity jump 
‘during melting was 1.3—5.5 for the investigated alloys. Anomalies in the tempera- fl 
‘ture dependence of @ in the vicinity of the melting temperature were detected. j 
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1 
| 
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| 
| SOURCE: Ref, zh, Fizika, Abs. 7E94 
| REF SOURCE: Uch. zap. Leningr. gos. ped. in-ta im. A. I, Gertsena, 
a 265, 1965, 172-182 
TOPIC TAGS: bismuth alloy, cadmium base alloy, tin base alloy, meltin 
point, electri: conductivity, temperature dependence, eutectic mixture ,. 
electromotive force 
' 
| ABSTRACT: Meanurements of the electric conductivity and the coefficien 
of tnermoelectivomotive force a have been made at temperatures ranging 
| trom room temp: rature to 500C, for the following systems: Bi-Cd com= 
pounds (40, 45 and 50 atomic % Bi), Bi-Sn compounds (38, 43, and 48 
atomic 4% Bu), nd pure components of these systems. The * measuring meth 
od is describe. Anomalies of the temperature dependence a near the 
melting point, as a function of the heating speed of the system, are 
discussed. (T anslation of abstract] ; 
SUB CO'E: 09, 11, 20/ a 
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TITLE: Investigation of the teinperaturve relationship between the resistance and 
thermociectromotive force of bismuth-cadmium and bismuth-tin melts of eutectic 
composition 


SOURCE: Ref. zh. Metallurgiya, Abs. 8]165 


REF SOURCE: Uch, zap. Leningr. gos. ped. in-taim, A, I, Gertsena, v. 265, 
1965, 172-182. 


TOPIC TAGS: temperature dependence, thermoelectromotive force, bismuth 
cadmium melt, bismuth tin melt, eutectic mixture, electric conductivity 


| ABSTRACT: Measurements were made of the electric conductivity and the 
coefficient of thermoelectromotive force in Bi~Cd (40, 45, and 50 at. % Bi) and 

| Bi~Sn (38, 43, and 48 at. % Bi) systems, as well as of the pure components of 
these systems at temperatures ranging from room temperature to 500C, The 
measurement procedure is described. Anomalies were detected in the changes 

of the coefficient of thermoelectromotive force near the melting point, as a function 


of the heating rate of the system, [Translation of sae [NT] 
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TITLE: Osciilation of the crystallization boundary of bismuth 
SOURCE: Ref. zh, Fizika, Abs, 9E277 
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1965, 163-171 


TOPIC TAGS: oscillation, “crystallization, crystallization boundary, bismuth, 
temperature gradient 


ABSTRACT: An analysis was made of the flow of the crystallization boundary of. 
bismuth, The test equipment made it possible to control the temperature gradient 
from 10 to 100°/cm and to observe the behavior of the solid-phase—liquid phase 
interface by recording the shift of the crystallization boundary with time. Oscilla- 
tion diagrams of the interface are presented for various temperature gradients, 
For the temperature gradient below 40-—-60 deg/cm, the crystallization boundary 
is stable and there is no pulsation; for the temperature gradient above 40—60 
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deg/cm, the interface begins to display an oscillation motion which becomes more ~ 
complex as the temperature gradient increases ; following which the oscillation 
amplitude increases. The introduction of small tin additions into bismuth does not . 
affect the nature of oscillation of its crystallization boundary. The origination of 
pulsations of the crystallization boundary is associated with the interaction of heat _ 
flux @ inthe melt, caused by the temperature gradient and the additional flux ag’, j 
produced by the periodic hardening and fusion of small sections of bismuth, Other | 
possible interpretations of the phenomena observed are given, P, Parkhutik, 
{Translation of abstract] [NT] 
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